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(54) SPRAY TOWER TYPE WET FLUE GAS DESULFURIZATION APPARATUS 

(57)Abstract: 

PURPOSE: To provide a spray tower type wet flue gas 
desulfurization (apparatus) equipped with an absorber of 
a high performance spray tower type without increasing 
tower height even if high desulfurization efficiency is 
required. 

CONSTITUTION: In an absorber is installed a partition 
plate 17 dividing it into a countercurrent contact zone 15 
and a concurrent contact zone 16 so that the gas flow 
directions in them may be reverse to each other. The 
countercurrent contact zone 15 and the concurrent 
contact zone 16 are equipped with nozzles 7, 12 of spray 
headers 6, 1 1 for spraying absorbent slurry respectively. 
Outside the concurrent contact zone 16 of the absorber 
is installed a mist eliminator 8 for removing mist 
entrained by gas discharged from the absorber. A supply opening for makeup absorbent 
slurry from a makeup line 19 is provided on a circulating tank 3 near the suction of a 
circulating pump 9. Since exhaust gas comes into contact with circulating absorbent slurry 
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contg. a lot of fresh makeup absorbent, the desulfurization efficiency in the concurrent contact 
zone 16 is increased even if sulfur oxide concentration in the exhaust gas is low. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a wet exhaust gas desulfurizer, especially relates to the 

efficient absorption tower using a spray tower. 

[0002] 

[Description of the Prior Art] The wet limestone-gypsum-fibrosum method for using a limestone or a 
calcium carbonate as an absorbent, and collecting gypsum fibrosum as a byproduction article as the so- 
called exhaust gas desulfurizer, remove the sulfur oxide contained in the combustion gas discharged 
from a thermal power station etc. is in use. Although the thing of the format of former versatility is 
developed, the absorption tower which is the major machine of the desulfurizing plant of this wet 
limestone-gypsum-fibrosum method is put in practical use, and most things using a spray tower are 
adopted, the number of them is one. 

[0003] The configuration of the spray tower type absorption tower currently used conventionally is 
shown in drawing 3 . The exhaust gas which flowed into the absorption tower from the gas inlet section 
31 of the absorption tower lower part discharges from the gas outlet section 32 of the absorption tower 
upper part. In the meantime, the fuel spray of the absorbent which circulates through the inside of the 
circulation piping 35 with a circulating pump 34 from the absorbent tank 33 of the absorption tower 
lower part is carried out from the spray nozzle 37 of a header 36, and it carries out counterflow contact 
with exhaust gas. Since absorption efficiency is high compared with concurrent contact, generally as for 
this counterflow contact, many counterflow methods are adopted. Although the exhaust gas removed in 
the sulfur oxide flows out out of a system from the gas outlet section 32, in order to remove Myst of the 
absorbent with which it is accompanied to exhaust gas, in the absorption tower, the mist eliminator 38 is 
usually installed. Moreover, since the absorbent equivalent to the amount of clearances of a sulfur oxide 
is consumed, the calcium carbonate (limestone-gypsum-fibrosum method) which is the absorbent of the 
amount corresponding to it is supplied to the absorption tower circulation tank 33 from the absorbent 
supply line 39. 

[0004] Usually, although the absorption section in an absorption tower consists of two or more steps of 
spray headers 36, the amount of the sulfur oxide to remove becomes large. That is, if a necessary 
desulfurization rate becomes high, the number of stages of the spray header 36 will increase, however - 
the case where the absorption driving force of an absorbent becomes small since, as for the fiiel-spray 
absorbent from the spray header 36 of an upper case, the concentration of the sulfur oxide in exhaust gas 
becomes low compared with it of the spray header 36 of the lower berth, therefore a very high 
desulfurization rate is required - many spray number of stageses - requiring - as a result - an 
absorption tower - a column - there was a fault to which quantity becomes high, in order [ moreover, ] 
to press down the re entrainment of a mist eliminator 38 - a column - in order to maintain the inside ' 
rate of flow below at constant value, there was a fault of becoming a big tower diameter depending on 
capacity. 
[0005] 
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[Problem(s) to be Solved by the Invention] the case where correspond with the spray number of stages 
to a necessary desulfurization rate, and a high desulfurization rate is required in the absorption tower of 
the counterflow contact process spray tower method of the above-mentioned conventional technique - a 
column - in order to maintain that quantity becomes high and the engine performance of a mist 
eliminator -- a column - since the inside rate of flow was restricted to 3m/about s, consideration was not 
made by the point that a tower diameter also became large when capacity became large, the case where a 
high desulfurization rate is required of the object of this invention a column - it is in offering the wet 
exhaust gas desulfurizer equipped with the absorption tower of a high performance spray tower method, 
without making quantity high. 
[0006] 

[Means for Solving the Problem] The above-mentioned object of this invention is attained by the next 
main configuration. Namely, spray the absorbent slurry by which circulation supply is carried out from 
the circulation tank which holds an absorbent slurry from the nozzle of a spray header, and it sets to the 
wet exhaust gas desulfurizer equipped with the absorption tower which removes the sulfur oxide in the 
exhaust gas discharged from a burner. In the absorption tower of the gas inlet side field divided with a 
dashboard with which the gas flow direction inside an absorption tower serves as reverse sense in a gas 
inlet side field and a gas outlet side field in said absorption tower, and this dashboard, and a gas outlet 
side field, the nozzle of the spray header for absorbent slurry fuel spray is prepared, respectively. The 
mist eliminator for removing Myst accompanied to the gas discharged out of an absorption tower is 
prepared in the exterior of said gas outlet side field of an absorption tower. Furthermore, it is the spray 
tower type wet exhaust gas desulfurizer formed in the circulation tank near thunk SHON of the 
absorbent slurry circulating pump for spraying the feed hopper of the makeup absorbent slurry from a 
makeup line into the absorption tower of said gas outlet side field. 
[0007] 

[Function] since this invention is not installing the mist eliminator adopted with moving a part of 
counterflow contact spray stage of the conventional counterflow contact spray tower absorption tower to 
the concurrent contact section, and the conventional technique in the counterflow contact section - the 
column of the counterflow contact section of an absorption tower — while quantity becomes low — a 
mist eliminator un-installing sake -- a column - an inside gas flow rate can already be **(ed). 
[0008] Moreover, in order that exhaust gas may contact the circulation slurry which contains a fresh 
makeup absorbent so much at the gas outlet side of an absorption tower, even if the sulfur oxide 
concentration in exhaust gas is low, it can enlarge driving force for absorption and can raise the 
desulfurization rate by the side of a gas outlet, in this way » consequent - reduction of a total spray 
number of stages — an absorption tower — a column — quantity can be made low. 
[0009] 

[Example] The example of this invention is shown in drawing 1 and drawing 2 . Drawing 1 shows a 
spray tower absorption tower, and the absorption section is divided into two fields, the counterflow 
surface of action 15 and the concurrent surface of action 16, by the inside partition 17. The exhaust gas 
which flowed into the absorption tower from the gas inlet section 1 of this absorption tower lower part 
discharges from the gas outlet section 2 of the absorption tower upper part. In the counterflow surface of 
action 15, the fuel spray of the absorbent which circulates through the inside of the circulation piping 5 
with a circulating pump 4 from the absorbent tank 3 of the absorption tower lower part is carried out 
from the spray nozzle of a header 6. Moreover, in the concurrent surface of action 16, the fuel spray of 
the absorbent which circulates through the inside of the circulation piping 10 with a circulating pump 9 
from the absorbent tank 3 of the absorption tower lower part is carried out from the spray nozzle 12 of a 
header 11. Moreover, the absorbents (a limestone-gypsum-fibrosum method calcium carbonate etc.) 
adjusted newly are supplied from the makeup absorbent supply line 19 in the circulation tank 3 near the 
suction of the circulating pump 9 of the concurrent surface of action 16. 

[0010] From the gas inlet section 1, combustion gases, such as a boiler containing a sulfur oxide, go into 
the counterflow surface of action 15 first, carry out counterflow contact with the absorbent slurry which 
flowed upward and placed the fuel spray upside down from the spray nozzle 7, are in the condition to 
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which sulfur oxide concentration became low rather than the gas inlet section 1, and flow into the 
concurrent surface of action 16 in the absorption tower overhead section. In the concurrent surface of 
action 16, gas flows downward and carries out concurrent contact with the absorbent slurry which 
placed the fuel spray upside down from the spray nozzle 12. Myst of the absorbent with which it went 
together after the sulfur oxide in exhaust gas was removed further in the concurrent surface of action 16 
and decreasing below at the predetermined value etc. -- a column -- after removing by the mist 
eliminator 8 installed in the outlet, it flows out out of a system from the gas outlet section 2. 
[001 1] Moreover, although the absorbent with the amount fresher than the makeup absorbent supply line 
19 corresponding to the amount of the removed sulfur oxide is supplied, since this makeup absorbent is 
supplied in the circulation tank 3 near the suction of a circulating pump 9, the absorbent slurry supplied 
to the concurrent surface of action 16 has many rates of an absorbent as compared with the absorbent 
slurry of the counterflow surface of action 15. 

[0012] Generally, driving force also becomes small as the driving force of desulphurization reaction is 
so large that sulfur oxide concentration is high and it becomes low. In this example, the sulfur oxide 
concentration in the exhaust gas in the outlet of the counterflow surface of action 15, i.e., the inlet port 
of the concurrent surface of action 16, is lower than the inlet port of the counterflow surface of action 

15. Therefore, although sulfur oxide concentration becomes low and driving force is low in the 
concurrent surface of action 16, since fresh absorbents (calcium carbonate etc.) are supplied so much 
from the makeup absorbent supply line 19 into the absorbent slurry of the concurrent surface of action 

16, compared with counterflow surface-of-action 15 outlet, the driving force of desulphurization 
reaction is large. Therefore, there are few circulating loads of the spray number of stages in the 
concurrent surface of action 16 for obtaining the same desulfiirization engine performance, i.e., an 
absorbent slurry, compared with it of the counterflow surface of action 15, and they end. 

[0013] in addition, in drawing 1 , the graphic display of the bleeding line which extracts an absorbent 
slurry from the circulation tank 3 for a back-wash device or abolition is omitted. With the concurrent 
surface-of-action 16 side where the makeup absorbent supply line 19 of an absorbent slurry is arranged, 
discharging a makeup absorbent of this bleeding line out of a system vainly is lost by preparing in the 
circulation tank by the side of the counterflow surface of action 15 of an opposite hand. 
[0014] Moreover, if the washing station (not shown) is formed in the overhead section of an absorption 
tower, even if the mist eliminator 8 is formed in the gas outlet section 2, Myst will not deposit on the 
overhead section of an absorption tower, however, it is shown in drawing 2 - as - an absorption tower - 
- a column - since the amount of horizontal level is not in the absorption tower overhead section when a 
quantity crowning is used as a round-head duct mold, and absorbent Myst does not carry out an 
adhesion congestion, the spray washer of the overhead section of an absorption tower becomes 
unnecessary. 

[0015] Thus, in this example, as compared with the conventional technique shown in drawing 3 , the 
total amount of the circulating load of the absorbent slurry for obtaining the same desulfiirization engine 
performance can be made small, therefore the spray number of stages of the grand total can be lessened. 
[0016] furthermore, the conventional technique in which an absorption tower is shown in drawing 3 by 
this example since the interior is bisected to the counterflow surface of action 15 and the concurrent 
surface of action 16 - comparing - the column of an absorption tower ~ quantity can be made low. in 
order [ moreover, ] not to form a mist eliminator 8 in the crowning of an absorption tower, either but to 
install it in the gas outlet section 2 - the conventional technique - comparing - the column of an 
absorption tower - quantity can be made low. 

[0017] moreover, the column according to the Myst re entrainment since there is no mist eliminator 8 in 
the counterflow surface of action 15 at this example - there is no limit (usually 3 m/s extent) of an 
inside gas flow rate, and the rate of flow can be enlarged compared with the conventional technique, 
moreover, the reason same also in the concurrent surface of action 16 - a column - an inner gas flow 
rate can be enlarged. Therefore, the cross section of an absorption tower including both a counterflow 
surface of action and a concurrent surface of action is equivalent compared with the conventional 
technique, or can be decreased less than [ it ]. 
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[0018] 

[Effect of the Invention] In this invention, since the absorbent slurry and exhaust gas which contain 
many fresh absorbents in the concurrent surface of action in an absorption tower contact, the driving 
force of desulphurization reaction becomes large, it is the absorbent slurry volume through which it 
circulates, or a spray number of stages can be reduced, moreover, the thing which the spray section's 
being bisected with a counterflow and the concurrent section and a mist eliminator are not into an 
absorption tower the column of an absorption tower quantity is contributed to making it low. 
[0019] furthermore, the thing which no mist eliminator is into an absorption tower ~ said it carried out 
- as - an absorption tower -- a column -- not only making quantity low but a column -- since the rate of 
flow of inner gas can be enlarged, it is effective in the ability to make the absorption tower cross section 
small. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] One example of the spray tower absorption tower which becomes this invention is shown. 
[Drawing 2 ] One example of the spray tower absorption tower which becomes this invention is shown. 
[Drawing 3] The conventional counterflow contact process spray tower absorption tower is shown. 
[Description of Notations] 

1 31 - Gas inlet section 2 32 -- Gas outlet section 3 33 [ 5, 10, 35 / 7, 12, 37 / A counterflow surface 
of action, 16 / A concurrent surface of action, 17 / ~ It divides inside. / 19 39 Absorbent supply 
line /-- 8 A spray nozzle, 38 - A mist eliminator, 15 / Circulation piping, 6, 1 1, 36 -- Header ] - A 
circulation tank, 4, 9, 34 -- Circulating pump 
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[Drawing 1 
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[Drawing 2] 



[Drawing 3] 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the wet exhaust gas desulfurizer equipped with the absorption tower which removes the 
sulfur oxide in the exhaust gas which sprays the absorbent slurry by which circulation supply is carried 
out from the circulation tank which holds an absorbent slurry from the nozzle of a spray header, and is 
discharged from a burner In the absorption tower of the gas inlet side field divided with a dashboard 
with which the gas flow direction inside an absorption tower serves as reverse sense in a gas inlet side 
field and a gas outlet side field in said absorption tower, and this dashboard, and a gas outlet side field, 
the nozzle of the spray header for absorbent slurry fuel spray is prepared, respectively. The mist 
eliminator for removing Myst accompanied to the gas discharged out of an absorption tower is prepared 
in the exterior of said gas outlet side field of an absorption tower. Furthermore, the spray tower type wet 
exhaust gas desulfurizer characterized by preparing in a circulation tank near thunk SHON of the 
absorbent slurry circulating pump for spraying the feed hopper of the makeup absorbent slurry from a 
makeup line into the absorption tower of said gas outlet side field. 

[Claim 2] The spray tower type wet exhaust gas desulfurizer according to claim 1 characterized by 
preparing the mist eliminator for removing Myst accompanied to the gas discharged out of an absorption 
tower into the gas outlet duct linked to the gas outlet side field in an absorption tower. 
[Claim 3] The spray tower type wet exhaust gas desulfurizer according to claim 1 or 2 characterized by 
connecting the bleeding line of an absorbent slurry to circulation Tanggu which makes the gas inlet side 
field in an absorption tower circulate through an absorbent slurry. 

[Claim 4] The spray tower type wet exhaust gas desulfurizer according to claim 1, 2, or 3 characterized 
by forming a washing station in the overhead section of an absorption tower. 

[Claim 5] 1 characterized by making the overhead section of an absorption tower incline and omitting a 
washing station, 2, or a spray tower type wet exhaust gas desulfurizer given in three. 



[Translation done.] 
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